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In This IssueMerlin Casts a Nuclear Spell
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Mutations in the tumor suppressor NF2 gene, which encodes the protein Merlin,
are found in multiple malignancies. Current models suggest that Merlin functions
near the plasma membrane to block transmission of promitogenic signals.
In this issue, Li et al. report the unexpected finding that the growth-inhibitory
form of Merlin accumulates in the nucleus, where it binds to and shuts off the E3
ubiquitin ligase CRL4DCAF1. Analysis of several tumor-derived mutations indicates
that this interaction is essential for tumor suppression.PAF1 and Pol II, Partners in Elongation
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The PAF1 complex is well known for its role in histone modification. Now, using an
in vitro RNA polymerase II transcription system, Kim et al. establish that the human PAF1 complex (hPAF1C) also facilitates
transcription elongation. The authors demonstrate that PAF1 directly interacts with the elongation factor SII/TFIIS, resulting in
cooperative binding to RNA polymerase II and synergistic enhancement of elongation. This study establishes a new function
for hPAF1C and illustrates cooperative function between distinct factors in chromatin transcription.Pri-ming the siRNA Loop
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Heterochromatin assembly and the production of small interfering RNAs (siRNAs) are interdependent processes sustained by
a positive feedback loop. How this cycle is first triggered has been unclear. Halic and Moazed now show that in fission yeast,
Argonaute associates with Dicer-independent small RNAs, called primal RNAs (priRNAs), to initiate siRNA amplification and
heterochromatin formation. Although priRNAs originate from the majority of transcripts, amplification occurs only at centro-
meric repeats, where priRNAs can base pair with specific antisense RNAs produced from bidirectional transcription.Membranes Use Actin in a Pinch
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Endocytic vesicles detach from the plasma membrane by scission. Although scis-
sion usually requires the well-characterized dynamin protein, it also occurs in the
absence of dynamin. Here, Romer et al. characterize this largely unexplored
process using Shiga toxin-induced tubular invaginations in cells. They find that
dynamin-independent scission depends on actin-triggered reorganization of lipids
into domains. The authors propose that boundary forces at domain interfaces may
drive membrane constriction and scission.Shutting Down Detox Sends a Signal
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Activation of receptor tyrosine kinases triggers the production of H2O2, an intracel-
lular messenger that enhances signaling. How H2O2 accumulates in the presence of abundant detoxification enzymes has
been unclear.Woo et al. now show that receptor activation leads to the phosphorylation and inactivation of the H2O2-reducing
enzyme peroxiredoxin I (PrxI). The phosphorylation occurs on membrane-associated but not cytosolic PrxI. This localized
inactivation of PrxI provides a means of generating the H2O2 gradients needed for signaling without a general accumulation
of toxic H2O2.Cell 140, February 19, 2010 ª2010 Elsevier Inc. 437
CaMKII Calls Proteasomes to Synapses
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Protein degradation by the ubiquitin proteasome system is critical for synaptic
plasticity, but the regulation of proteasomes at synapses is poorly understood.
Here, Bingol et al. report that the postsynaptic kinase CaMKIIa also serves as
a scaffolding protein to recruit proteasomes to synapses in hippocampal neurons.
The authors find that the translocation of activated CaMKIIa to spines, but not its
kinase activity, is necessary for proteasome redistribution and turnover of ubiqui-
tinated proteins.Cell Division Clocks In
PAGE 529Organisms use a circadian clock to time many physiological events. In the cyanobacterium Synechococcus elongates, the
circadian clock gates cell division by an unknown mechanism. Now, Dong et al. show that an increase in ATPase activity
of the central clock oscillator protein KaiC is responsible for inhibiting FtsZ ring formation at the site of cell division. The study
provides insights into the interactions between the principle components of the clock machinery and the cell division
machinery.Switch Nfix in Muscle Development
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Mammalian development is characterized by a series of developmental switches, such as the change from embryonic to fetal
hemoglobin. While the switch regulators during hematopoiesis are well studied, they remain less clear for myogenesis.
Messina et al. now report that the transcription factor Nfix plays a crucial role in the switch from embryonic to fetal muscle
development in mice. The study analyzes the molecular mechanisms by which Nfix represses embryonic genes while simul-
taneously activating fetal genes required for myogenesis.Memory Subt-Rac-tion
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Newly acquired memory is easily lost. Shuai et al. now find that the decay of early
memory in Drosophila is regulated by the small G protein Rac, with higher Rac
activity corresponding to a faster rate of memory loss. Interestingly, the authors
also demonstrate that the ability to forget is essential for maintaining flexible and
appropriate behavior in changing environments. These findings provide insight
into the molecular regulation of memory loss.Cell 140, February 19, 2010 ª2010 Elsevier Inc. 439
